In utero dimethadione exposure causes postnatal disruption in cardiac structure and function in the rat.
In utero exposure of rat embryos to dimethadione (DMO), the N-demethylated teratogenic metabolite of the anticonvulsant trimethadione, induces a high incidence of cardiac heart defects including ventricular septal defects (VSDs). The same exposure regimen also leads to in utero cardiac functional deficits, including bradycardia, dysrhythmia, and a reduction in cardiac output (CO) and ejection fraction that persist until parturition (10 days after the final dose). Despite a high rate of spontaneous postnatal VSD closure, we hypothesize that functional sequelae will persist into adulthood. Pregnant Sprague Dawley rats were administered six 300 mg/kg doses of DMO, one every 12 h in mid-pregnancy beginning on the evening of gestation day 8. Postnatal cardiac function was assessed in control (CTL) and DMO-exposed offspring using radiotelemetry and ultrasound at 3 and 11 months of age, respectively. Adult rats exposed to DMO in utero had an increased incidence of arrhythmia, elevated blood pressure and CO, greater left ventricular volume and elevated locomotor activity versus CTL. The mean arterial pressure of DMO-exposed rats was more sensitive to changes in dietary salt load compared with CTL. Importantly, most treated rats had functional deficits in the absence of a persistent structural defect. It was concluded that in utero DMO exposure causes cardiovascular deficits that persist into postnatal life in the rat, despite absence of visible structural anomalies. We speculate this is not unique to DMO, suggesting possible health implications for infants with unrecognized gestational chemical exposures.